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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed 
publication in this or a foreign country, before the invention thereof by the applicant for a patent. 
7,9-/2- iS^-i? 

2. Claims 1 -4, >tZ, and t&-20 are rejected under 35 U.S.C. 1 02(a) as being 
anticipated by Masuyama et al. (US 6397347 B1 ). 

3. Re claim 1 , Masuyama discloses an information recording apparatus comprising; 
first and second information recording units configured to write and read data in a 
predetermined amount of data units (Figs. 1 and 9); and a control section configured to 
perform a switching control, such that when the data is being written in the first 
information recording unit in the predetermined amount of data units, in a state where a 
preset condition relating to a recording operation is not satisfied (column 1 , lines 52-57), 
the data in the predetermined amount of data units to be written in the first information 
recording unit (e.g., faulty disk) is written in the second information recording unit (e.g., 
the remaining disks; see Fig. 2; column 2, lines 48-65; column 4, lines 29-35). 

Re claim 2, Masuyama also discloses that the control section performs the 
switching control, such that in a state where a time for writing the data in the 
predetermined amount of data units in the first information recording unit exceeds a 
preset limit time, an operation of writing data to the first information recording unit is 
stopped, and the data in the predetermined amount of data units to be written in the first 
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information recording unit is written in the second information recording unit (column 1, 
lines 52-57; and column 6, lines 30-35). 

Re claim 3, Masuyama further discloses that when a time for writing the data in 
the predetermined amount of data units in the second information recording unit 
exceeds a preset limit time, the control section provides a notification to that effect 
(column 9, lines 19-24). 

Re claim 4, Masuyama discloses the control section performing the switching 
control, such that in a state where an operation of writing data in the predetermined 
amount of data units to the second information recording unit is completed, data in a 
predetermined amount of data units following the data written in the second information 
recording unit is written in the first information recording unit (column 7, lines 25-36; and 
column 8, lines 1-8). The "normal mode" mentioned in Masuyama is writing the next 
sequential data unit. 

Re claim 7, Masuyama discloses that in a state where the operation of writing 
data is switched from the second information recording unit to the first information 
recording unit, the control section sets a write start address in the first information 
recording unit to a value equal to a sum of an address at which the operation of writing 
data to the first information recording unit is stopped and an address corresponding to ~ 
an amount of data written in the second information recording unit (column 7, lines 22- 
36; column 11, lines 24-45; memory block addresses are memorized and used to write 
data back to the unit which failed. In addition, parallel write operations involving new 
data can take place while the reconstructed data is being written. Therefore, the writing 
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unit processing the new data must begin the write at a location which leaves sufficient 
memory space for the reconstructed data.). 

Re claim 9, Masuyama also discloses where the control section performs the 
switching control, such that in a state where a number of retries for writing the data in 
the predetermined amount of data units in the first information recording unit exceeds a 
preset limit number, an operation of writing data to the first information recording unit is 
stopped and the data in the predetermined amount of data units to be written in the first 
information recording unit is written in the second information recording unit (column 1, 
lines 52-57; and column 9, lines 48-59). 

Re claim 10, Masuyama describes an information recording apparatus 
comprising: a first information recording unit configured to write and read data in and 
from a first recording medium in a predetermined amount of data units (Figs. 1 and 9); a 
second information recording unit configured to write and read data in and from a 
second recording medium in a predetermined amount of data units (Figs. 1 and 9); a 
detecting section configured to detect a state where a preset condition relating to a 
recording operation is not satisfied (column 1, lines 52-57), when the data in the 
predetermined amount of data units is being written in the first recording medium in the 
first information recording unit (column 2, lines 44-46); and a control section configured 
to perform a switching control based on detection result of the detecting section such 
that the data in the predetermined amount of data units, which is to be written in the first 
recording medium in the first information recording unit, is written in the second 
recording medium in the second information recording unit (column 2, lines 48-65). 
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Re claim 1 1 , Masuyama discloses that the detecting section detects that a time 
for writing the data in the predetermined amount of data units in the first recording 
medium in the first information recording unit exceeds a preset limit time (column 1 , 
lines 52-57); and the control section stops an operation of writing data in the first 
recording medium in the first information recording unit based on the detection result in 
the detecting section, and performs the switching control such that the data in the 
predetermined amount of data units, which is to be written in the first recording medium 
in the first information recording unit, is written in the second recording medium in the 
second information recording unit (column 6, lines 30-35). 

Re claim 12, Masuyama discloses the control section performing the switching 
control, such that in a state where an operation of writing data in the predetermined 
amount of data units in the second recording medium in the second information 
recording unit is completed, data in a predetermined amount of data units following the 
data written in the second recording medium in the second information recording unit is 
written in the first recording medium in the first information recording unit (column 7, 
lines 25-36; and column 8, lines 1-8). The "normal mode" mentioned in Masuyama is 
writing the next sequential data unit. 

Re claim 15, Masuyama describes an information recording method comprising: 
detecting that a preset condition relating to a recording operation is not satisfied, when 
data is being written in a first information recording unit in a predetermined amount of 
data units (column 3, lines 8-11); and performing a switching control based on a 
detection result, such that data in the predetermined amount of data units to be written 
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ip the first information recording unit is written in a second information recording unit 
(column 3, lines 12-29). 

Re claim 16, Masuyama also discloses the detecting that a preset condition 
relating to a recording operation is not satisfied is detecting a time for writing the data in 
the predetermined amount of data units in the first information recording unit exceeds a 
preset limit time (column 1 , lines 52-57). 

Re claim 17, Masuyama also describes that when a time for writing the data in 
the predetermined amount of data units in the second information recording unit 
exceeds a preset limit time, providing a notification to that effect (column 9, lines 19-24). 

Re claim 18, Masuyama further discloses performing a switching control, such 
that in a state where an operation of writing data in the predetermined amount of data 
units to the second information recording unit is completed, data in a predetermined 
amount of data units following the data written in the second information recording unit 
is written in the first information recording unit, (column 7, lines 25-36; and column 8, 
lines 1-8). The "normal mode" mentioned in Daniels is writing the next sequential data 
unit. 

Re claim 19, Masuyama describes setting a write start address in the first 
information recording unit to a value equal to a sum of an address at which the 
operation of writing data to the first information recording unit is stopped and an address 
corresponding to an amount of data written in the second information recording unit, in a 
state where the operation of writing data is switched from the second information 
recording unit to the first information recording unit (column 7, lines 22-36; column 1 1 , 



Application/Control Number: 10/767,279 Page 7 

Art Unit: 2635 

lines 24-45; memory block addresses are memorized and used to write data back to the 
unit which failed. In addition, parallel write operations involving new data can take place 
while the reconstructed data is being written. Therefore, the writing unit processing the 
new data must begin the write at a location which leaves sufficient memory space for 
the reconstructed data.). 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

6. Claims 5, 6, 13, and 14 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Masuyama et al. (US 6397347 B1) as applied to claims 1-4, 7, 9-12, 
and 15-19 above, and further in view of Jose Renato Santos et al. ("Comparing Random 
Data Allocation and Data Striping in Multimedia Servers," Joint International Conference 
on Measurement and Modeling of Computer Systems; Proceedings of the 2000 ACM 
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SIGMETRICS international conference on Measurement and modeling of computer 
systems; pages 44-55; ISBN: 1-581 13-194-1) 

Re claims 5, 6, 13, and 14, Masuyama does not specifically disclose the use of a 
buffer before writing data to the disk units, nor using the buffer level to determine 
whether to switch the write operation to a different disk. However, Santos discusses the 
techniques of data striping and random data allocation. Both techniques split a data file 
into equally sized blocks and writes each block into a plurality of disks in an ordered 
fashion (striping) or randomly (random data allocation). The instant application splits 
the write data into predetermined amounts of data units and uses the buffer size as a 
criterion for allocating each block of data units to one of the information recording units 
in claims 5, 6, 13, and 14. In this case, if a data unit is written to the first information 
recording unit, the next data unit is written to the second information recording unit, and 
vice versa. Santos also describes this method (first sentence of Section 2.1 ; Figure 1 ). 
Santos further discloses that the buffer size is considered when allocating the data units 
(Table 1 ; Sections 4.1 and 4.2; buffer size per stream in number of blocks, nb\ buffer 
size per stream, BF). Since the data striping and random data allocation techniques of 
Santos involve breaking up a large file into smaller parts and distributing those smaller 
parts spread out over a plurality of disks, and the RAID system of Masuyama is 
designed to distribute data over a plurality of disks, it would have been obvious to one of 
ordinary skill in the art at the time of the invention to combine their teachings. 
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7. Claims 8 and 20 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Masuyama et al. (US 6397347 B1) as applied to claims 1-4, 7, 9-12, and 15-19 above, 
and further in view of Kakuta et al. (US 5402428 A). 

Re claim 8, Masuyama describes where the control section copies data written in 
the second information recording unit to the first information recording unit (column 7, 
lines 25-36; and column 8, lines 1-8). Masuyama does not specifically disclose that the 
copied data is deleted from the second information recording unit. However, Kakuta 
discloses an array disk system where write data is temporarily stored in a similar 
backup system (column 8, lines 48-55). Since the storage of write data is temporary, it 
is deleted after the backup operation is completed. Both Masuyama and Kakuta 
disclose Redundant Arrays of Independent Disks (RAIDs), where error detection is 
performed, and in the event of an error during a write operation, data is stored into a 
backup disk with the purpose of restoring the data to the original target device after the 
error is resolved. Since both systems are functionally identical, it would have been 
obvious to one of ordinary skill in the art at the time of the invention to combine their 
teachings. 

Re claim 20, see claim 8. 

Conclusion 

8. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure: 
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a. Disk array apparatus and method which supports compound raid 
configurations and spareless hot sparing 

Jones (US 5479653 A) 

"A disk array architecture which supports compound RAID configurations and 
which can automatically switch between various RAID configurations in case of 
drive failures to prevent data loss and retain data redundancy." 

b. Method and apparatus for operating an array of storage devices 
Styczinski (US 5708668 A) 

" A storage controller operates an array of parity protected data storage units as 
a RAID level 5. One of the storage units is a dedicated write assist unit. The 
assist unit is a temporary storage area for data to be written to the other units." 

c. Storage device array architecture with copyback cache 
Brant (US 5274799 A) 

"A fault-tolerant storage device array using a copyback cache storage unit for 
temporary storage. When a Write occurs to the RAID system, the data is 
immediately written to the first available location in the copyback cache storage 
unit. Upon completion of the Write to the copyback cache storage unit, the host 
CPU is immediately informed that the Write was successful. Thereafter, further 
storage unit accesses by the CPU can continue without waiting for an error- 
correction block update for the data just written." 
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